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(57) Abstract: A high-speed, write-once optical 
recording medium employing a laser beam blue 
or one with a shorter wavelength, and an optical 
recording method and an optical recorder for 
recording thereon. The high-speed write-once 
optical recording medium (10) comprises a recording 
layer (18) and an light transmitting layer (22) formed 
sequentially on a supporting substrate (12), wherein 
the recording layer (18) comprises first and second 
subrecording layers (I8A, 18B) laid in layer and 
principally containing Al and Sb, respectively. When 
the recording layer (18) is irradiated with a blue laser 
beam from a laser light source (24) through the light 
transmitting layer (22), Al and Sb contained in the 
first and second subrecording layers ( 18A, I8B) are 
diffused and mixed thus forming a recording mark 
having a reflectivity varied irreversibly through the 
mixing. Thickness of the recording layer (18) is set 
such that recording at a record transfer rate of 35 
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(57) gift: 

i£jIiiIESf3feiS&*f&ft 1 Ofi, Mfrl2li:, EM 18, ft 

2 2 Srr ©if tttx* <9 > mmm isuai rus b z^m? 

tl£.&& t 1 &0<Si? 2giJfE£iJI 1 8 A, 1 8 B frftA LT/j: 9 x 

fffe©M© U"-1f#£ U—1f3t* 2 4i>?), ftigiiif 2 2.^^ LTE 
&J1 1 8 (CRM* LT. ft 1 &t>*H 2gi]fE^Jl 1 8 A, 18 BCtStlS 

(omum 1 8 3 5Mbps suKD&&mmm&x'fcm-aifet£ 
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-©j; t> KW&&%(D u-^k&wh Ltcmzmmfco ? hR 

OM (read only memory) ^ yf ^(D^t^m^Wh -5 V^(4•R W 
(rewritable) ^ ^ftfEMffc^Jg ^ftx ^5 Wfe&^cfc 

i§ L T v % ^ v ^ i v> 5 ^ o o 
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%W<Dffl7fi 

tlx**)* mmmmmte, j tti j efiiu<D&m&±&&tirz0>ti:£ t 

®©J9^#S3~5 0 nmt'^tl, WisS, U — -f %<D$L&%: 2 0 0-4 5 0 

nnu -©^-if*©f$#tK^5»i^X.©li{jn$c^o . 8£*±© 

^X^&JBV^c^x 9 N 3 5Mbps £Jl±©|B«l(E5|]®*T? 

(2) mmw\mmm<Dm%-& 1 ~3 o nmt«*;h,fc;r * 
(i) onariies^ft^. 

(3) ffifEMi®jl©ff^£ 5 0~1 50/zmi L £ t £ -f 
5 (1) Xfi (2) ©Sii£iiie§!3feiBi$SE#o 

(4) ffllBSJBfcJi©5^*< £fc lJittA 1 &±fifc#£ U fill© 
<t t> 1 Jilts buIB A 1 Sr±j*^ii-5BJiB»Jit»«LTK»t& 

«kJi^#$tLSA liSb tfSfcfl: L~C?.I£-f 3 «t 5 £ftfc^ t 
mir-TS (l) s (2) Xfi (3) 0ftftiIC£%fBftft#. 
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(5) l N 2, Xi*3te&^X, BufBIJIB^Jf © 5.*>4>&< lift 
S i U {&©'>&< £ t> lilt mflE S i *±$.%b1rZ>m 

5 Pilfer. i*#i»^i-3i«aiilBSi*K»iltflE. 

(6) Ms&wm&mv? h'pft< t h ljpfcfctt s - 

^^Jii fi> Ag/Si, Zn/Si, Au/Si, Al/Ge, Cu 
/Ge, Ag/Ge, Zn/Ge, Au/Ge©?£> N V^-ftl^©!!^ 

ft5 2oo±^l^ll^t5J; 5^^tbfd^ (1) > 

(2) xil (3) ©^iilBMftfBMft, 

(7) £i#gft:±fc:, £ fcSWJi* IBM, ft>SM£, r© 

15' U-1f*SrRBJW'LTre»^'-^*»*i"S*IB«**-C*>oT, M12^ 

20 l^^lfilU lo, r©fBMi£iM£r 3 5Mb p s &>±k Lit 

(8) KrIBV — 1F#©«|&& 2 0 0-4 5 0 nmt U r©V— If3fc 
£ N )f^50~l 50 M m©jtufe#M»laiJ: UHPiCO. 8£*±©;& 

fcvi/XfcJ:5 % ll9IBIB»JilcflSJti-5-iSr«F«i:^i-5 (7) ©#1B 

25 
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atflc*$»L, to, smew- ^©n^ffin^^urffi^w^** 



5 «©£JR«r£jfc£fc-t*S4>fc< fct>2Jio|!l|B»JiSr«Jib-C4«J % # 
feXfimJ: •? *gv^g© u—jFftoHBItfc «fc 5 s B&fB#9Jffi*Jlfc:-g- 

^^r-s itim5fc!BMf£©fB^M^ fffHBiB^Ji©/?^^ pib^- 

10 -If 3 5Mb p s £l±OB«teaijS*t?IB«Brffi*J: 5 ICS 

^itri its M^mmmmmWo 

(10 ) fufE ]/-«©)&:&& 2 0 0 ~4 5 0 nm, mi IE IB It ft ^ 3% 

15 

20 *^Wtl£^:bT*-t-||fBiBlT?*)5. 

25 IB 5 @f;J:*M©^«!J 3 oftlBftKfcfcfctt 5ffi»T*HBft i^-if /< 
17 - £ IBM © <b © ^^-rHll *> 5 o 
|g £ $ Ifii" 5 © © «: ft © 
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lB»«ft (^TftlB«&) 10 11, 2±K, 
I2ilftll 6 S WSfM 1 8, $lff|g$Jl2 0, Rtf, 3fe5SiSJi2 
5 2 Sri©lit?K»tfct>©T»*>-«J x IB»JB©^-1f*«2 4d»6>**2 0 
0 ~4 5 0 nm, fll&ff 4 0 5 nmfflffe© ^ — ftjgiSJS 2 2 
&jIbTmifaiB31Jf l 8 (^ilttsri ioT, 

tulBIBUJf 18 11, A 1 ^i^^tt^^ 1 BJlBftff 1 8 At, S b 
10 ^±^^t1-§m2liJ|E^S 1 8 Bi«ilTi^Lfct(Dffc^ 

tcljoV^T, |£j 1 Z^TJ^II 2 §i]f3#IJB 1 8 A , 1 8 Bfc^T$*L-5fl&|B£riS . 
^JR-^ifeS A 1 £ S b ;«ffc UTI^ U n ©jg-^fc: J: IP 4. 

15 }c£tbTV^ 0 - © <fc 5 ft 2o©±$#&JRa*i£fcbTjI£'1-<5KJSfi 

iffBS«F36fr 1 2 fl, fllfctfl. lmm©#3©#!7 

#12lt, 09fcfi*^&©S&^&bfct>©T;fc>J, ^©J¥£fll0 
20 ~ 2 0 0 nmfMSt ^tb"CV^5 0 

pilB^ 1X0«» 2^®#:/l 1 6, 2 0 11, *l:ZnS-'S i02^- 
h (Zn S : 8 0*^%, S i 02 : 2 0^^%) V^T* y 
* y 5 JBjfcbfcfc 1211*1 1 6flJ¥£ 5-2 

0 0 nmT'fluIS^It® 1 4±£, Xfg 1 fjffi&Jf 2 OttffS 5-2 0 0 
25 nm-e, flfjlBfBllJl 1 8*, IS 2 Jl 1 6 t mz&fr&tt £ 0 £ b 

lltflBftiSii* 2 2 11, l ^mftil 2 o±»c^ fva - hjfelct 0^ 
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fl&3BI3«Ji 1 8 (DW-frft 3 ~ 5 0 nm, jft L< Ii5~2 0 nmtf 
S 0 KS lR0^2MiJfB^]i 1 8 A, 18B^Mf§±^M 

It'fcSA 1 <b S b &5VMi^<£-£#^ IBM 1 8 fc N «4 0 5 n 
m©#feU— -jf3fc*H8i* bfct t> 3 5 Mb p s El±©!Bft*sj£««lE 

i^-eW5IB#l5^3t^3 5Mb p s £f*, (1, 7) RLLOll 
^X\ ^^^^/U\fy h^^rO . 1 2 /znw |BiIll5. 3 m/ s N 
ft^/^Q^66MHz, 7* — h»&8 0%t Lfcir# 

«2 4^b^i/-if3fe^l2»ji 1 8fc|$lt£li:3*KKju:/X2 6 (Dm 

pt (na) &o-. 8 5 1 Ltct w&^— fmmmm 1 8 izmk 
mmm2Rximimm^m 1 6 N ' 20 a, iim, mtm, mt 
mmtmm 1 8 £ N 7k^^^m^#;^bf£^6t>wT&.5 0 

x, mmmmMi 8 ^m^.i-^>m 1 Rrim 2 wmmm 1 8 a, isb 
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5 A 1 ^±^^it5H giJIB#® 1 8 A£«J£*i5tg«£ Itli, 
Cr.Ti, N i #©MHM*«rffl±£tfa&JR5D*©*>fc< t lfittf* 
0£ < N S b Sr^^^-f-Sjg 2 SUIE^JB 1 8 B fcMMZtiZjzm t L 
Xfe, IIIb N IVb, Vb> VI b <D^-^^Mi-55c*© / >^< it H 
##*LV> 0 fcU J&2ffllB*Jl 1 8 B&S bi£ttfrhtoft£fr&Zb 
10 Lv^. 

iic pibib^s i8tt, mi mmmm izAtw.2 pjibm hb 

15 SUfB^il 1 8 B^*5V>T«AP7G*i LTffl^fe;ft/5#5G*©4>fc< i t> 

ma^tf fens. ^ii4ii^5oo~iooo o c©iirtc . 
a 1 1 s b h<Dm&&mf e>n sr. 

20 X, WiBJRl 1 RtfjR2|iJB»* 1 8 A, 1 8 B|c*itt6±fife#&JR<0 

25 ±!B£>J:5fc\ 2o©ifl|B#JgSrM LT^^$nfcIB#® 1 8 

1 &tf$2BJ£ftJ| 1 8 A, 18 BtfJjR^iftOfflSfcfe^TfcSffi 
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AlXtrSb^miitfiftH-Ctt, 4 0 0WIO 

5 giJ|B^«l8A, 1 8 BO'M< £ fc— t< N 

l&t^JI 2giJfB^jl 1 8 A, 18 BO'M< tt> 1 SKl&V^T, L 
10 <D X 5 fcA 1 t S b t ri!«£a s ifi^fc*N MS'JIBM 1 8A, 18B& 

2 0 0 o CSXT<DUm®, 0 0r^T^M«fi^i|3i£oTV^ 

15 ifc!Pff*tK 

I3#b# © R JS a* x # ± ^ # & ft o jft £ <^ fi£ -eii fx -t 5 -e *> 

S b £rtt»£#+#fciEV\ 

20 rojRiiiio^iio^tffiaafeiBjftttfr i o £*3v^t\ mmmiRvm 
2wmmmi 8 a, isbc^m^ ib^^-^^^*jv^-cm# 

25 ixtf, A l Sr^^t-t-5fSl9JiB»JBl 8 At S b££$££:1- 
5SS 2gijlE£lJi 1 8 B fca>&fc5iB«JB 1 8<DM&, &JR(HflS£*"C*> 
§A1 S b^^ttv^ <!:#x.btt§ 0 A 1 S b©J:5fc&£ 
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ZZ.X\ A l (DB&ft 6 6 0°C N S b ©it^fi 6 3 1 °CXh <9 , \$\% 
-^t/A 1 S b : 1 0 6 0°C) ^4^t#5o 

25 46, Eft«ft»8 b 7 ? ^ OBftT-^ LT 5 

zz.b&xz 5<DX'm%m<mm\zt%}Xh5o 
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lftfBlB&Jl 1 8 ©ff BPt>Jg 1 2fctf& 29JiB#JI 1 8 A N . 1 8 BO 
&&&£ti^ 3-5 Onm, IfciZ. 5 ~ 2 0 n mXh 5 - £ tfftt. L V\ 

20 Onmtfti,' 

jtfflE&l'JfB^ji^ff^ ^ 1 ~3 0 nm N ftt2-20 nmt'fcS: 
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8*»C*3»t5A 1 t S b^ft* (fc^Jfc) #1:1 2&>fe*£<*Mx* 
5 r.©H«i©^ll©»2««)3tSBft«IEfr4 0 B\ SB 2 0^3*15 «t 5 

^wmfc i 2±^, m»M i 4, g 2ii*i i iaiui4 s/jsi 

ffffi#l2 0, ftMJf 2 2 Sri©)B'l?ia!»tfct>©T?* t> s !B» 

m<D\/ — f%U2 4^b^2 00~4 50nm s 0!|*.fi4 0 5 nmO 
10 Wfe<^-«^ MM 2 2 &i§LTltfSfB®g4 8 ^M^S^: 

BiflBl3<M4 8(4, jtufBfBliJl I8il/i!), Si ih5Ji? 

8 At, Cu «r£fifc££-r«*2!ISB«»4 8 B t ^r^« 

ft£M1--5t, HStHBttte^Ts IS 1 Rt/» 2 giJiBM 4 8 A, 4 
8 Bfc£#3*L*fl^±J*#&*T?fc<5 Si i Cu j^S-a-Ls HMH^ 

20 Jg 4 8 tt ii IB® ©3t Eft* 5 PTtB^ 

HfjfB^^Sfrl 2, |J|B»lXtr|S2«|«flcji 2. 0, 1 6, itolBftjf 
MM 2 2 o#$miftfBftfBMfrl 0te*Jtt5i:PI«-?*>!K ii^f 

itufBlBUJf 4 8 ©J?^f4iW!BfBiUf 1 8 3~5 0nm, ft 

25 '$L<l45~-20nmtt5, 
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HK> UiriB|B»Ji4 8*#*1"«»lX'0«»2 9Jia*-J|4 8A, 4 8 
Bfi s fui!i©J; Si XtfC u ^3£s5c^^M fc bTl^T, i©£$ 

r©*<g\ #1I01B»14 8 AfcfcttS S i ©£W*tt* #£L<f* 

5 8o^%«±, =t t>»* t< f*9 om^-%sx±^h^s WfttS i 

Xs SiiCu^^HHtV^f^ JB 2gijfa»l4 8 BT' 

fifcV^S, Sn, Al, Zn, A u N Ag, Ni, P. T i % Cr.M 
n^Fe.Mg.Si.Ge ©4>& < ttl M&Ut. b < % A 1 N Z n „ 
Au, Sn^ MgftlftK »*ttft±©<R*^fe* fe^0*LV\ flfc 
15 J^-P%-C 5 ^ A 1 < 4 5 , 2^Zn<4 5, 5^Mg<3 0, 5^Au 
< 4 5 N 2 ^ S i , < 3 0 #£F* LV\, 

s i &3if$,£ t-r&m i B'Jhbsiji 4 8 a\z.wm txn, 

t<^ S n N A K Zn, A u , Ag, Ni, P N Ti N Cr.Mn, 
20 Fe.Mg, Si.Ge <D'J>t£ < t 1 L < > A K Z n % A 

5E t > priBiB^s 48ft, m umum 48Aii2 gijta^s 4 8 b 
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jfflEEM 4 8©1¥^> gP^m lXt^m 2liJfSM4 8 A, 4 
8 B©-£fW¥£fc:oV^^ %E*£#1 o^iof-tSirl^^-Cfc^o 
fc*>\ BulBfTl ( RtK»2BIIB«JilJ:*5 i »tS*fi)J5)'AJRf4^ Al/S 
bfc^fiS i/CuOfi^i^tV^iJ, ^ftb©±$#£M© 
Ag/S i \ Zn/S i Au/S i, Al/Ge, A g/ 
Ge s Zn/Ge, Au/G e © 5 WOllWbliRUtt 

«fcv\, rHboWtioMtttA l/sb as>3v>r± Si/cu (DM 

Xv EMI 8f±£l&tf&2iiJE$iEl 8 A, 1 8 B ft 

TV>5^, rftfi, 4>ft< 1 1> 2j|©BIE*JlJ& s e>ft5 &©T*&fttf<£ 
<, 9JE««f±3«£A±t?JfcoTtJ:<s if*>6>©WE»a^Alt*« 

iufBftiiiliJl 2 2M\ fBHSl8&f£«U E®ff£ft£3iS 
f&#fcl8££ft5 1 t>«>"t?'fc^. 
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tsi^-r § © * © ftiBi^g k: o x m w -t 5 „ 

5* ^ 1 0 *mfe»-rsfc*©*-^ 32^ 

mfl2V-«$» 2 4 t, ^(DV—f%U2 4SrW«i1-5fc«)©^-1f K 

7^^34i, BUl2^-lf^P2 4&t>*;»l/VX2 6 £^ A, 
ft, iFft©^ WfBB»»l 8±T«©RiltfiL»*ftiJ»1-5fc©©^^ 
K36i, mm^—f K7-C^3 4 S 3 2, K 

«HBl'-f t #«2 4 it. UmmMS 8Ci9, if F7^^3 4* 

y ^fcli&fc LT*rfcVJ'X2 6 *B«mE# 1 0 <7>!EM 1 

iit, SlPgi3 8lt plB^-* 3 2©&g;fttf l^-lF*^ 4 

^femit^Hs ^-ifft^ 3 5Mbps en±©E»teai36*-eflB»-e 

^j;^: s 3 2, u-if K?>f '<3 4RV*^S' K 3 6 * 

**5 % ±|B^iS©^H©^^*5V^T N W-f*l2 4li, 4 0 5 

t>®V>**© l*-1f3te&/l§l**#£fc^TajB fe©T?*> 9 . 

js^x, »|u>X2 6 ft. mamo. 8 5©2#»fti/yx-e*»5^ 
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[H»Jl] 

mm^mmmm 3 0 , «if io^ii\ mmm^n^tc 

SJWI 1 4 : 5 0 nm 

ftftfrJI ': Z n S + S i 02 (8 0 : 2 Omol%) 
% 1 ft Ufa 2 0 : 8 0 n m % 2 WW, Pf 16 : 9 5 n m 
W, 1 I']f3#® 1 8 A : A 1 C r ( 9 8 : 2 at%) 4 n m 
10 % 2 S'JfB^iP 18B : Sb6nm 

|B»flt# : 1- 73fcfl (fcTs> b£0. 12^m) 
!B®M^ : 5 . 3 m/ s (35Mbps ffiS) % 10. 6 m/ s (7 
OMbp sffiS) 
15 ff£^!7- : 0 . 4 mW 

35Mbps :E|/^-4mW v> $> * 7 . 5% 

7 0Mbps 5 mW v> y $ 8 . 6 % • 

20 3 5M b p s IB 

[HWlJ 2] 

lufB5tfB«g3 0. ftfB«falO£ffll\ ^fB^^fa WfB^M^ 

25 ^ <D 1 1 ©ft¥B#££# l 0 <7)&J!<£>;t?l$£Tf3^-t- (Sltitt^ 
U 

ft®ftJl : Z n S + S i 02 (8 0 : 2 0 mol%) 
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16 

% 1 fltBflc 2 0 : 6 0 n m 0 2 f|S^ 16 : 7 0 n m 
|g 1 giJIB^ii 18A:AlCr (98 : 2 at%) 
$2gUfB&l 1 8 B : S b 

S&1SJSB&JS1 8 A©l¥^i«2|fllB»«l 8 BO)¥^©ifc£ 1 : 1. 
10 mm*3%SX±hY). ff-i-i: LT^Wi-Sr t^pT^T'feS^, 3nm 

[iiM3] 

L) 

ilfrl : ZnS + S i 02 (8 0 : 2 Omol%) 
Ilil^2 0 : 6 0 nm |2|Ifrl6 : 70nm 

m i mmmm 1 8 a : a i c r ( 9 8 : 2 at%) 

20 0 2giJIB^il 1 8 B : S b 

|B»«# : 1 - 7 SEP (ty hftO. 1 2 11 m) ©f^^-^ 8 T <D 

: 5 . 3 m/ s (35Mbp sffiS) , 10. 6m/s 

25 ( 7 0Mbpsft3) 

fl^/-? V — : 0 . 4 m W 
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jgftJl 1 4 : 1 0 0 n m ' 

5 il^i ; ZnS + S i 02 (8 0 : 2 0mol%) 

£1 St®{£ 2 o : 2 5 nm |2|1^16 : 28nm 

1 giJIB^S 4 8 A : S i 5 n m 

2 B41B&J1 48B:Cu 5 n m 

£*s 

10 Cftit * : 1 - (tfy h^O. 12 /xm) 

:5. 3m/s (35Mbps ffi ^ ) , 10. 6m/s (7 
OMbpsfi^) , 2 1. 2m/s (l'40MbpsftS) 
^£^!7 — : 0 . 4 mW 
±SB*#-e*IB#®* 1 0 ^ i 19 -r^^/V* * h 7T^^fflV^t^ 
15 ftBftjHHM 0^©ffi*<&lB*??£«:fTofc 

3 5Mbps :!5i^7-4. OmW v> y $ 7 . 7% 
70Mb p s :!2i^!7-4. 2 mW *J y 9 7 . 8% 

14 0Mbps :|Bg/^-4. 6 mW *J y 9 8 . 9% 
3 5Mbp s m±©S!jtlB»^*5V>TS»*lt tfpf^ll^, IB 

[^ifl 5] 

Kltll4 :«Ml0 0nm 
SS^teJP :ZnS + Si 02 (8 0 : 2 0mol%) 
K$l8iBte2 0 : 2 3 nm ^2Wl6 : 28nm 
25 $ 1 ©JfBiUl 4 8 A : S i 5nm 

% 2 giJta^S 48B:CuAlAu 5nm (64: 23:13 

at%) 
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: 1 h*0. 12 M m) 
ffififtift : 5. 3m/s (3 5 Mb p s*BS) , 10. 6 m/ s (7 
OMbpsliS) , 2 1. lm/s (140Mbps||S) 
5 W£/-*!7— : 0 . 4 mW 

±|B*#t?*»«$Ui l OKI Q-r/uT-rtfrXX Y7fy*m^X, 

3 5Mbps : BB»'< F - 4 . 0 mW >y * 6 . 7 % 
■ 7 0Mbps : 17 - 4 . 2 m W v 5 jy * 7 . 5 % 

10 14 0Mbps: 1E»'< 17 - 4 . 5 m W i? y * 8 . 8 % 

t % 3 5Mb p s.«±Oiffij£fB^^*3V^T^0^ff-^p B p®^#b^, IB 

&6tc#), W&ls-I? SrffiV^fc*««3S*"^3 5 Mb p s ^±<DfSl« 

fe> 5 o 

20 ^iSlOmWaT©ffe^-f^l^^ 3 5Mbps^±(7 0M 
■bps) TffcWfBirftlK WfeU-if^^V^c^Siita^fBMfriCjg 
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Mr at <o ft m 

2l©MlB*l«:8flL"C*!K WfeXtt £ ft X *) fiV^Rft© ^ 

TfvimmfcmkLtcmU'? - ? fiWf&^ife t &ft& flatais^s 

©J?^ s 3~5 0 nmi £*t> BtMBl'-lf #©R*«r.2 0 0-4 5 0 n 
m, r©lx-1f'ft©Mit^^5»^X©|li P W 0 . 8J^±©U 
10 yXi^fflV^c^rAtCj; 19 , 3 5Mb p s £JL±0|BHtfle^iift"t?fB 

2. l^fc^T, itufBg'JfB^Jf ©J¥^ s 1 ~ 3 0 nm t Zfttz^ t 

3 . 1 Xfi 2 fcfcV^-C, 8&lBftSiSl©J¥^& 50~150/imtlfc 

4. 1, 2 N X«3 fc*5V^-C, fiu!Bg']|B»Jl© 5 V>&< £ % lJBttA 
Ui^H, {&©'>&< tt> itulBA 1 ^BEj&^-f Sg'ifS 

5. 1, 2, X(i3^joV^T, ftfflBgiJia^l©5 h'J>%< 1 1> Hf4S 
ftlteB&LTRtt bft, to, Cu^il^tU BiflBl/— fft©!$ 

6. 1. 2, XI13 teasv^T, Htil2I'JI3^lo5 *>4>&< <!: t> litis 
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ft bZ<Dm&&MKm&LXWttbhtttiL<!)'J>l£< t h 1 

»t*5^5±^^JRif4^ Ag/Sis Zn/Si, Au/Si, A 
1/Ge, Cu/Ge, Ag/Ge, Zn/Ge, Au/Ge©?^ 

10 MB if* ft, WfeXii-ftJ: »Jffiv^jfe*i: Jti> iifrBB»Ettu 

£-frTl2#-^ — * SrJ^J* U JLo, rwia^tei^^^^ 3 5 Mb p s m 
15 ±£Lfc££fc#ft£*-5#B*#ifc. 

8. 7^*5V>T % S«fB^-lf^©^*tr 2 0 0~4 5 0 nmi U ~© 

u—fyt%, m& 5 o ~ 1 5 o n m<Dwm%w&m\n «t t> Mnfto. s 

25 lEM#l£M«<t> £#LTft?K Htf|2fS0Sft, -ttb^tilSo^ 
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10. 9 fc:j3V^T, HUlB V — 1f3fe©ftSfi 2 00~4-5 0nm, HUlBIB 
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